The subspecialty of interventional cardiology is data driven. Although correlations with histopathology are important, the ultimate benefit will be determined if these techniques improve clinical diagnosis, treatment, outcomes, and whether patients benefit, irrespective of technical or histopathological accuracy.
IS THIS STENOSIS SIGNIFICANT?

Three randomized trials (DEFER [Deferral Versus
Performance of PTCA in Patients Without Docu- lesion. DEFER showed it was safe to defer percutaneous coronary intervention of lesions with an FFR >0.75 (1,2). The FAME-I trial found that treating lesions with an FFR >0.80 by using mostly first-generation drug-eluting stents (DES) was harmful, whereas not treating such lesions was costsaving (3,4). The FAME-II trial found that treating lesions with an FFR <0.80 with the use of optimal medical therapy alone was deleterious compared with optimal medical therapy plus DES implantation (5). Although initially more expensive, the increased cost of "optimal medical therapy plus DES implantation" was decreased by one-half 1 year later (6).
Its predecessor, coronary flow reserve (CFR), measures the relative increase in coronary flow velocity during maximal hyperemia, reflecting both epicardial stenoses and the microcirculation, and is influenced by many factors affecting the microcirculation, such as diabetes, ventricular hypertrophy, and prior myocardial infarction. Unlike CFR, FFR is able to measure the actual volume of blood flow through a stenotic coronary artery as a percentage of normal hyperemic flow, because at maximum hyperemia, flow into a myocardial territory is proportional to pressure since the resistance is minimal and constant.
FFR is independent of pressure, heart rate, contractility, and the status of the microcirculation and takes into account both antegrade and retrograde collateral blood flow, as well as the amount of viable myocardium.
There has been a recent renewal of interest in resting indices, such as iFR (instantaneous wave free ratio) or a hybrid approach combining iFR and FFR.
However, the validity of these alternative physiologic approaches will depend on the clinical outcomes of randomized iFR vs. FFR trials, such as DEFINE-FLAIR or SwedeHeart.
Many studies have attempted to identify invasive imaging criteria that are equivalent to FFR or noninvasive testing. Although the IVUS minimum lumen area (MLA) in non-LMCA lesions is the parameter that best correlates with physiology, reported IVUS MLA cutoff thresholds range from 2.1 to 4.4 mm 2 ( 
WHERE IS THE CULPRIT LESION?
In patients with acute coronary syndrome, plaque rupture occurs in 60% to 65% of cases, plaque erosion in 30% to 35%, and a calcified nodule in 5%.
The final common pathway is thrombus formation This 47-year-old male patient was admitted to a coronary care unit because of chest pain, initially underwent diagnostic angiography followed by bypass surgery (left internal mammary artery to the left anterior descending and saphenous vein graft to the left circumflex artery) for an ostial left main stenosis similar to the one shown by the white arrow in this angiogram. He did well for approximately 1 month, developed recurrent pain. He was readmitted to the coronary care unit, underwent repeat angiography (which showed closure of both the internal mammary artery and saphenous vein grafts), and had repeat bypass surgery, this time using saphenous vein grafts to both the left anterior descending and left circumflex arteries. He again did well for about 1 month before developing recurrent chest pain. At this time, the patient was and OCT can identify and differentiate between red and white thrombus (54). However, red thrombus, which is almost universal in these patients, can shadow and obscure underlying plaque morphology (Fig. 2) . Recent near-infrared spectroscopy data indicate that a maximum lipid core burden index >400
within a 4-mm segment is a signature of plaques causing an ST-segment elevation MI (55).
Other unusual culprit lesion morphologies that can be detected by using both IVUS and OCT include calcific nodules (53,56) and spontaneous coronary artery dissections (Fig. 3) (57,58).
IS THIS A VULNERABLE PLAQUE?
The precursor of the ruptured, thrombotic plaque is the thin-cap fibroatheroma (TCFA), the most com- The gray areas on the annotated frames (B' to F') indicated the true lumen, the white areas indicated the false lumen, and the black area indicated contrast retention. The nondissected image slice (B) showed a nonatherosclerotic coronary artery that was typical for spontaneous coronary artery dissection. Conversely, the absence of these findings indicates a low probability of a periprocedural MI.
HOW DO I OPTIMIZE ACUTE STENT RESULTS?
In both bare-metal stents and DES, the IVUS predictors of early stent thrombosis or in-stent restenosis (ISR) are underexpanded stent (Fig. 5) Utility of Intravascular Imaging and Physiology "underdeployment" is imprecise and unclear (Fig. 6 ).
Although bigger is better regarding stent expansion and less is more with respect to stent edge plaque burden, acceptable procedural endpoints are a minimum stent area (98,101,104,106,109,111,112) and stent-edge plaque burden (113, 115, 116) that maximize the probability of long-term stent patency while minimizing the risk of stent failure ( Table 2) . Acute stent malapposition and underexpansion can co-exist; however, as shown in this illustration, they can occur independently and should not be confused. Malapposition refers to lack of contact of stent struts with the vessel wall. As shown in the top schematic, malapposition (*)
occurs at the junction of calcified and noncalcified plaque and in localized areas of reference segment ectasia at the stent edges. However, the stent is fully (albeit not symmetrically) expanded since the MSA of 6.0 mm 2 matches the proximal and distal reference segment lumen areas.
Conversely and as shown on the bottom schematic, underexpansion refers to an MSA that is substantially smaller than the proximal and distal reference segment lumen areas, in this case caused by extensive, circumferential calcium. MSA ¼ minimum stent area. To date, there has been only 1 study of OCT versus angiographic-guided DES implantation, with relative benefits found similar to the IVUS meta-analyses (120) (121) (122) (123) . These findings suggest that it might not be the individual imaging technique per se that is Although FFR has a limited role in stent optimization, it is probably the best technique to determine whether a jailed side branch is compromised after provisional bifurcation stenting (141) (142) (143) (144) (145) . Most of the time, the angiographic appearance of side branch ostial lumen compromise is an artifact, and FFR is >0.80
because lumen compromise is due to carina shift that is eccentric and focal and not due to plaque shift.
WHY DID THROMBOSIS OR RESTENOSIS OCCUR IN THIS STENT?
While most causes of stent thrombosis and ISR ( 
